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This gives                           — =----------
27rP    (i + rf
where k is a given multiple of pJ.   Substituting in 771 (2) we have £=(i + «»)*i
Now the last column of the table in § 713 shows that the value of this function of e (which vanishes with e) continually increases with e, and becomes infinite when e is infinite. Hence there is always one; and only one, value of t, and therefore of e, which satisfies the conditions of the problem.
718.   All the above results might without much difficulty have been obtained analytically, by the discussion of the equations; but we have preferred, for once, to show by an actual case that numerical calculation may sometimes be of very great use.
719.    No one seems yet to have attempted to solve the general problem of finding all the forms of equilibrium which a mass of homogeneous  incompressible fluid   rotating with  uniform angular velocity may assume.    Unless the velocity be so small that the figure differs but little from a sphere, the problem presents difficulties of an exceedingly formidable nature.    It is therefore of some importance to know that we can by a synthetical process show that another form, besides that of the ellipsoid of revolution, may be compatible with equilibrium; viz. an ellipsoid with three unequal axes, of which the least is the axis of rotation.   This curious theorem was discovered by Jacobi in 1834, and seems, simple as it is, to have been enunciated by him as a challenge to the French mathematicians'.    For the proof we must refer to our larger work.
1 See a Paper by Liouville, Journal de F£cole Poly techniquet cahier xxiii., footnote to p. 290.
Vo\. 23—13efinite value of its eccentricity. But, as it has not yet been discovered whether there is any other form consistent with stable equilibrium, we do not know that the mass will necessarily assume the form of this particular ellipsoid. ' Nor in fact do we know whether even the ellipsoid of rotation may not become an unstable form if the moment of momentum exceed some limit depending on the mass of the fluid. We shall return to this subject in Vol. II.r.as it affords an excellent example of that difficult and delicate question Kinetic Stability, § 300.
